MEKK3 overexpression contributes to the hyperresponsiveness of IL-12-overproducing cells and CD4+ T conventional cells in nonobese diabetic mice.
Elevated IL-12 production and higher rate of CD4(+) T conventional (Tconv) cell proliferation in NOD mice have been implicated in the progression of type 1 diabetes. However, the underlying mechanisms remain largely unknown, even though enhanced activation of the IkappaB kinase (IKK)/NF-kappaB pathway has been revealed to mediate IL-12 overproduction. In this study, we report that deviated p38 MAPK activation also contributes to elevated IL-12 production with a mechanism involving MAPK-activated protein kinase-2-mediated stabilization of IL-12p40 mRNA. Aberrant p38 activation induced by various inflammatory stimuli in IL-12-overproducing cells is not due to defective MAPK phosphatase-1 induction in NOD mice. Deviated IKK and MAPKs activation also occurs in NOD CD4(+) Tconv cells, which is associated with higher rates of proliferation. All of the above evidence suggests that the signaling defects occur at the level of MAPK kinase kinase (MAK3K or MEKK). Further exploration shows that MEKK3, but not other MAP3Ks, is overexpressed in NOD IL-12-overproducing cells and CD4(+) Tconv cells independent of autoimmune inflammation. MEKK3 knockdown leads to reversal of the deviated IKK and MAPKs activation, resulting in reduced IL-12 production and decreased CD4(+) Tconv cell proliferation. Thus, this study provides a molecular mechanism of the hyperresponsiveness of IL-12-overproducing cells and CD4(+) Tconv cells in NOD mice.